INTRODUCTION
More than a century ago, it was observed that dilution of semen in vitro caused a rapid decline in the viability of the spermatozoa contained therein (Koelliker, 1856) . Much effort has been devoted to the understanding of this phenomenon and to the design of diluents to enhance sperm survival. Although at least fifteen different proposals have been put forward (Mann, 1964) , the biochemical basis of this dilution effect remains unclear. The introduction of an 'eggyolk-phosphate diluent' by Phillips & Lardy (1940) made it possible to preserve dilute semen for longer periods.
While investigating the biochemistry of hamster sperm capacitation, we found that these spermatozoa would not survive the required 4-hr incubation period if they were diluted 100-fold in Tyrode's solution. If the spermatozoa were only diluted tenfold, however, their motility was of a higher quality and similar to that reported by Morita & Chang (1970 (Morton, Rogers & Chang, 1973) .
As a standard, we used 4 crystallized human serum albumin from Nutri¬ tional Biochemicals Corp., Cleveland, Ohio.
RESULTS
The deleterious effect of dilution upon the survival of epididymal hamster spermatozoa is illustrated in Text- fig. 1 . Motility diminished with dilution both in terms of percentages of spermatozoa moving and rate.
Quite a different result occurred when the spermatozoa were diluted with 20% CEF. This is shown in Text- fig. 2 where it may be seen that the more the spermatozoa were diluted, the more viable they became. In all cases, motility was extremely strong over at least the first 4 hr.
Text- figure 3 shows that, at a constant sperm concentration, sperm survival was directly related to the concentration of epididymal fluid present in the incubation media.
The variability of our data is shown in Table 1 where it may be seen that the survival of spermatozoa in 20% CEF is significantly greater than in 1% CEF. . Morton and T. S. K. Chang sperm motility (Morita & Chang, 1970) . For the same reason it is apparently unrelated to the commercially used colloidal sperm diluents.
Recently, Crabo etal. (1967) and Einarsson (1971) have reinvestigated the composition of CEF compared to that of seminal plasma and have con¬ firmed the previously reported (Mann, 1964) significant differences in ionic and osmotic factors. However, none of these differences appears relevant to sperm survival, including the unusual glycerylphosphorylcholine levels.
The isolation and identification of the epididymal fluid factor would appear to have considerable practical and theoretical significance. The effect upon spermatozoa of higher concentrations of epididymal fluid than used here would be of great interest. J. M. Cummins (personal communication) has stored quiescent epididymal spermatozoa in undiluted epididymal fluid and has found them to become highly motile upon dilution after 3 days at 37°C. Until the epididymal fluid factor is identified, it must be assumed that hamster sperm samples that survive well always contain undefined external survival factors.
Regarding the effects of serum and caffeine upon sperm motility, it is clear that both elevate sperm cAMP levels but by different means. Caffeine inhibits the degradation of this compound (Garbers, Lust, First & Lardy, 1971 ) while serum stimulates its synthesis by activating hamster sperm adenyl cyclase (Morton & Albagli, 1973) . How the level of sperm cAMP can control the rate of motility has become clearer after the recent discovery of large amounts of cAMP-dependent protein kinase in the cytosol of bull spermatozoa (Garbers, First & Lardy, 1973; Hoskins, Casillas & Stephens, 1972) . It is also known that cAMP-dependent protein kinase of muscle phosphorylates troponin, a protein believed to control contractility (Bailey & Villar-Palasi, 1971) .
A comparison of the various data presented here suggests that, unlike caffeine and serum, epididymal fluid preserves sperm survival by a means other than the elevation of cAMP. We are at present measuring the effect of epididymal fluid upon sperm cAMP levels. The basis for the difference between the effect of caffeine on bull and hamster sperm survival is unclear. We have increased the caffeine concentration to the 10 mM used by Garbers, First, Sullivan & Lardy (1971) 
